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Figure S1.  Near-UV CD spectrum (protein solution minus buffer) of Atg3 at

25 °C in 50 mM potassium buffer, pH 8.0. The spectrum is the average of 10

scans. Experimental conditions were as follows: time constant, 1 s; bandwidth,

1 nm; path length, 10 mm; sample volume, 1 ml.
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Figure S3. Amino acid sequence alignments between wild type and the ∆FR deletion mutant of Atg3 from yeast

(A), wild-type and the recombinant FR fragment of Atg3 from yeast (B), and wild-type Atg3/ATG3 proteins from

yeast and human (C). The alignment was created in the BioEdit Sequence Alignment Editor.1
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Figure S4. PONDR-FIT analysis of yeast Atg1, Atg2, Atg4, Atg5, Vps30/Atg6, and Atg7.
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Figure S5. PONDR-FIT analysis of yeast Atg8, Atg9, Atg10, Atg11, Atg12, and Atg13.
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Figure S6. PONDR-FIT analysis of yeast Atg14, Atg15, Atg16, Atg17, Atg18, and Atg19.
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Figure S7. PONDR-FIT analysis of yeast Atg20, Atg21, Atg22, Atg23, Snx4/Atg24, and Atg26.
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Figure S8. PONDR-FIT analysis of yeast Atg27, Atg29, Atg31, Atg32, Atg33, and Atg34.
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Figure S9. PONDR-FIT analysis of yeast Atg36 and Atg38.
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Roundworm of pigs     MDALVKTMKSAALNVGEMLTPILRESKFKETGVLTPEEFIIAGDHLVHHCPTWSWAKAADASRTKTYLPDDKQFLITRNVPCYRRCI--EMDYDPTQEKV  

Wheat                 MGQVKQKVYELYKGTVERVTGPRTVSAFLEKGVLSVPEFILAGDNLVSKCPTWSWEAGDPS-KRKPYLPSDKQFLVTRNVPCLRRAVAVEEEYDAAGAEV  
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Corn                  -MQVKQKVYEFYKGTVERVTAPRTVSAFLEKGVLSVPEFILAGDNLVAKCPTWSWEAGDPS-KRKPYLPANKQFLVTRNVPCLRRAISVEEEYDAAGAEV  
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Mouse                 MQNVINTVKGKALEVAEYLTPVLKESKFKETGVITPEEFVAAGDHLVHHCPTWQWATGEEL-KVKAYLPTDKQFLVTKNVPCYKRCK--QMEYSDELEAI  

Rat                   MQNVINTVKGKALEVAEYLTPVLKESKFKETGVITPEEFVAAGDHLVHHCPTWQWATGEEL-KVKAYLPTGKQFLVTKNVPCYKRCK--QMEYSDELEAI  

Rhesus macaque        MQNVINTVKGKALEVAEYLTPVLKESKFKETGVITPEEFVAAGDHLVHHCPTWQWATGEEL-KVKAYLPAGKQFLVTKNVPCYKRCK--QMEYSDELEAI  

Chimpanzee            MQNVINTVKGKALEVAEYLTPVLKESKFKETGVITPEEFVAAGDHLVHHCPTWQWATGEEL-KVKAYLPTGKQFLVTKNVPCYKRCK--QMEYSDELEAI  
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Corn                  VLD----------EDGEG-WLAT---HGVQASKTEEEEDIPSMDT-LDIGRSDGIKSIPSYFSGG-KDEEEEDIPDMDTYEDTG---DN-LAAAEP----  

Fruit fly             VE----------EESGDGGWVETHQLNDDGTTQLEDKICELTMEETKEEMHTPDSDKSAPGAGGQAEDEDDDEAIDMDDFEESGMLELVDPAVATTTRKP  

Zebrafish             IE----------EDDGDGGWVDT--FHNSGVTGVTEAVREISLDN-KDNMNMNVKTGACGNSG-DDDDDEEGEAADMEEYEESGLLETDDATLDTS----  

Channel catfish       IE----------EDDGDGGWVDT--YHNS-VTGVAETVREISLDN-KDNMNMNVHLGR-GIS---DDDDDEVEAADMKEYEESGLLETDEATLDTS----  

Frog                  IE----------EDDGDGGWVDT--FHHS-LTGVTEAVKEITLET-QDCGKTTS-NIAVD----DDDDDDEGEAADMEDYEESGLLDNDDATVDTS----  

King cobra            IE----------EDDGDGGWVDT--FHNAGITGVTEAIKEITVEN-KDNTKLSERLVSCE----DDDD-DEGEAADMEEYEESGLLETDDATLDTR----  

Red Junglefowl        IE----------EDDGDGGWVDT--FHNAGIVGATEAVKEITLDS-KDNIKIPERSASCE----DDDDEDEGEAADMEEYEESGLLETDDATLDTR----  

Mouse                 IE----------EDDGDGGWVDT--YHNTGITGITEAVKEITLES-KDSIKLQDCSALCD----EEDEEDEGEAADMEEYEESGLLETDEATLDTR----  

Rat                   IE----------EDDGDGGWVDT--YHNTGITGITEAVKEITLES-KDSIKLQDCSVLCD----EEEEEEEGEAADMEEYEESGLLETDEATLDTR----  

Rhesus macaque        IE----------EDDGDGGWVDT--YHNTGITGITEAVKEITLEN-KDNIRLQDCSALCE----EEEEEDEGEAADMEEYEESGLLETDEATLDTS----  

Chimpanzee            IE----------EDDGDGGWVDT--YHNTGITGITEAVKEITLEN-KDNIRLQDCSALCE----EEEDEDEGEAADMEEYEESGLLETDEATLDTR----  
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Diploid fungus        -----ELDDDEFDDLDIINDSKNNKLRRFDLYITYSTSYRVPKLYLVGFDSNGIPLLPQQMFEDINSDYKDKTATIENLPVAHN-TTSVSIHPCKHSSVM  

Roundworm of pigs     ----RFIPTNRVMCGSQG--DTIIHTRTYDLHITYDKYYQVPRLWLSGYDEAKKPLSVEKMNEDFSQDHANKTITIETHPHLHN-TQMASIHPCRHAEVM  

Wheat                 --------SYFVAEEPDD--DNILLTRTYDVSITYDKYYQTPRVWLTGYDEARMPLKPELVFQDISQDHAHKTVTIEDHPHLLV-GQHASVHPCKHAAVM  

Arabidopsis thaliana  --------TYLVAHEPDD--DNILRTRTYDLSITYDKYYQTPRVWLTGYDESRMLLQPELVMEDVSQDHARKTVTIEDHPHLP--GKHASVHPCRHGAVM  

Corn                  --------SYFIAEEPQD--DNILHTRTYDVSITYDKYYQTPRVWLTGYDESRMPLMPELVFEDISQDHARKTVTIEDHPHLLA-GKHASVHPCKHAAVM  

Fruit fly             EPEAKASPVAAASGDAEASGDSVLHTRTYDLHISYDKYYQTPRLWVVGYDEQRKPLTVEQMYEDVSQDHAKKTVTMESHPHLPG-PNMASVHPCRHADIM  

Zebrafish             ----KMADLSKTKAEAGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEDRQPLTVDQMYEDISQDHVKKTVTIENHPNLPP-PAMCSVHPCRHAEVM  

Channel catfish       ----KMADTAKWKAEAGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEERQPLTVDQMYEDISQDHVKKTVTIENHPHLPP-PAMCSVHPCRHAEVM  

Frog                  ----KIKEACKPKADLGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEQRRPLTVENMYEDISQDHVKKTVTIENHPHLPP-PPMCSVHPCRHAEVM  

King cobra            ----KIVEAAKTKTDVGGGEEAILQTRTYDLYITYDKYYQTPRLWLFGYDEQRQPLNVDSMYEDISQDHVKKTVTIENHPHLPP-PPMCSVHPCRHAEVM  

Red Junglefowl        ----QIVEV-KAKVDVGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEQRQPLTVEHMYEDISQDHVKKTVTIENHPHLPP-PPMCSVHPCRHAEVM  

Mouse                 ----KIVEACKAKADAGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEQRQPLTVEHMYEDISQDHVKKTVTIENHPHLPP-PPMCSVHPCRHAEVM  

Rat                   ----RIVEACKAKADAGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEQRQPLTVEHMYEDISQDHVKKTVTIENHPHLPP-PLMCSVHPCRHAEVM  

Rhesus macaque        ----KIVEACKAKTDAGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEQRQPLTVEHMYEDISQDHVKKTVTIENHPHLPP-PPMCSVHPCRHAEVM  

Chimpanzee            ----KIVEACKAKTDAGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEQRQPLTVEHMYEDISQDHVKKTVTIENHPHLPP-PPMCSVHPCRHAEVM  

Human                 ----KIVEACKAKTDAGG-EDAILQTRTYDLYITYDKYYQTPRLWLFGYDEQRQPLTVEHMYEDISQDHVKKTVTIENHPHLPP-PPMCSVHPCRHAEVM  

 

                              310       320       330       340       350       360       370       380(307)              

                      ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|.... 

Baker's yeast         KILLDKVRVVR---QRRRKELQEEQELDGVGD----------WEDLQDDIDDSLRVDQYLIVFLKFITSVTPSIQHDYTMEGW------  

Diploid fungus        KVLMKHSKLNKKNLQQKDESLSDDLSKLSVNEKKTQDEHSQINNDDKEEEEEGIRGDHYLIIFLKFIASDTPGMEYEYTMDAL------  

Roundworm of pigs     KRLIEQLAESG----------------------------------------KELTVEHYLLIFLKFVQAVIPTIEYDYTRSIQL-----  

Wheat                 KKIIDVIVSQG----------------------------------------GAPEVDKYLFIFLKFMASVIPTIEYDYTMDFDLGSTST  

Arabidopsis thaliana  KKIIDVLMSRG----------------------------------------VEPEVDKYLFLFLKFMASVIPTIEYDYTMDFDLGSSST  

Corn                  KKIIDVPMSGG----------------------------------------VEPEVDKYLFIFLKFIATVIPTIEYDYTMDVDLGSTS-  

Fruit fly             KKIIQTVEEGG----------------------------------------GQLGVHLYLIIFLKFVQTVIPTIEYDFTQNFNMS----  

Zebrafish             KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

Channel catfish       KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYARHFTM-----  

Frog                  KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

King cobra            KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

Red Junglefowl        KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

Mouse                 KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

Rat                   KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

Rhesus macaque        KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

Chimpanzee            KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

Human                 KKIIETVAEGG----------------------------------------GELGVHMYLLIFLKFVQAVIPTIEYDYTRHFTM-----  

 



Table S1. Distribution of the Atg proteins from yeast in DCH-DCDF plot based on

PONDR-VSL2.

Quadrant   Core autophagy machinery

in DCH-DCDF plot protein from S. cerevisiae 

___________________________________________________________________

Q1   Atg3

Q2   Atg1, Atg2, Atg4, Atg5, Atg7, Atg10, Atg11,

   Atg14, Atg15, Atg17, Atg18, Atg22, Atg26,

   Atg27, Atg33, Atg34

Q3   Atg6, Atg8, Atg9, Atg12, Atg19, Atg20, Atg21,

   Atg23, Atg24, Atg32, Atg36, Atg38

Q4   Atg13, Atg16, Atg29, Atg31

___________________________________________________________________

Q1, structured based on CDF, unstructured based on CH; Q2, structured based on both

CDF and CH; Q3, structured according to CH, undstructured based on CDF; Q4,

unstructured based on both CH and CDF. The CDF function was calculated from the

PONDR-VSL2 score. Proteins in italic exhibit different localizations arising from

different PONDR methods.

Table S2. Distribution of the Atg proteins from yeast in the DCH-DCDF plot based on

PONDR-VL3.

Quadrant   Core autophagy machinery

in DCH-DCDF plot protein from S. cerevisiae 

______________________________________________________________________

Q1   -

Q2   Atg1, Atg2, Atg4, Atg5, Atg7, Atg10, Atg11, Atg14, 

   Atg15, Atg17, Atg18, Atg21, Atg22, Atg26, Atg27

Q3   Atg6, Atg8, Atg9, Atg12, Atg19, Atg20, Atg23,

    Atg24, Atg32, Atg33, Atg34, Atg36, Atg38

Q4   Atg3, Atg13, Atg16, Atg29, Atg31

______________________________________________________________________

Q1, structured based on CDF, unstructured based on CH; Q2, structured based on both

CDF and CH; Q3, structured according to CH, undstructured based on CDF; Q4,

unstructured based on both CH and CDF. The CDF function was calculated from the

PONDR-VL3 score. Proteins in italic exhibit different localizations arising from

different PONDR methods.



Table S3. IDPRs of Atg proteins from yeast as predicted by PONDR-FIT.

Protein     IDPRs of ≥30 consecutive disordered residues

__________________________________________________________________________________

Atg1     353-390; 455-560; 632-668

Atg2     122-167; 255-295; 970-1027

Atg3                110-165

Atg6     88-170; 213-303

Atg8     1-30

Atg9     24-256; 904-946

Atg11     100-156; 524-554; 717-769; 791-828; 1045-1102

Atg12     1-110

Atg13     276-465; 473-738

Atg14     60-100; 310-344

Atg16     1-44

Atg18     181-225; 321-389   

Atg19     128-160

Atg20     1-87; 96-164; 341-374; 485-536

Atg21      32-98; 187-254

Atg23     321-453

Atg26     1-100; 111-186; 424-489

Atg27     160-196

Atg29      126-213

Atg31     1-50; 108-158

Atg32     1-68; 102-132; 162-208; 341-388

Atg33     125-158

Atg36     63-131; 240-293

Atg38     193-226

__________________________________________________________________________________

The residues with the PONDR-FIT score near to 0.5 or higher were considered disordered. The numbers 

indicate the residue position in the amino acid sequence of a particular protein.
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